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1. Scope
NOTE—For leaf springs made to metric units, see SAE J1123.
This SAE Standard is limited to concise specifications promoting an adequate understanding between spring
maker and spring user on all practical requirements in the finished spring. The basic concepts for the spring
design and for many of the details have been fully addressed in HS-J788, SAE Information Report, Manual on
Design and Application of Leaf Springs, which is available from SAE Headquarters.

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. The latest issue of SAE publications shall apply.

2.1.1 SAE PusLicaTIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J419—Methods of Measuring Decarburization
SAE HS-J788—Manual on Design and Application of Leaf Springs
SAE J1123—Leaf Springs for Motor Vehicle Suspension—Made to Metric Units
3. Bar Sizes and Tolerances—Round edge flat spring steel has been adopted as the SAE standard.
The bars shall be of flat rolled steel having two flat surfaces and two rounded (convex) edges. They are
subject to the tolerances shown in Table 1. These cross-section tolerances permit the two flat surfaces to be
slightly concave. When that occurs, the radii of the arcs of the two concave surfaces shall be of approximately

equal length.

The rounding of the convex edges shall be an arc with a radius of curvature that may vary from 65 to 85% of
the thickness of the bar.

Bars shall be substantially straight and free from physical characteristics known as kinks or twists which render
them unsatisfactory for spring manufacturing purposes.
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TABLE 1—CROSS-SECTION TOLERANCE, in

Nominal
Nominal Width Tolerance Tolerance in Tolerance in
Width To and in Width Thickness @ Flatness @ Max Difference(®
Over Including -0.00 For Thickness (€3] ) in Thickness
0.00 2.50 +0.030 0.375 or under 0.005 0.005 0.002
Over 0.375 to 0.875, incl 0.006 0.006 0.002
2.50 4.00 +0.045 0.375 or under 0.006 0.006 0.003
Over 0.375 to 0.875, incl 0.008 0.008 0.004
Over 0.875 to 1.500, incl 0.012 0.012 0.006
4.00 5.00 +0.065 0.375 or under 0.007 0.007 0.004
Over 0.375 to 0.875, incl 0.010 0.010 0.005
Over 0.875 to 1.500, incl 0.016 0.016 0.008
5.00 6.00 +0.090 Over 0.375 to 0.875, incl 0.012 0.012 0.006
Over 0.875 to 1.500, incl 0.020 0.020 0.010

1. Thickness measurements shall be taken at the edge of the bar where the flat surfaces intersect the rounded edge.

2. This tolerance represents the maximum amount by which the thickness at the center of the bar may be less than the thickness of the
edges. Thickness at the center may never exceed the thickness at the edges.

3. Maximum difference in thickness between the two edges of each bar.

Distortions due to a bar being bent about either major axis of section shall be measured with the bar against a
flat checking surface so as to make contact with this surface near both bar ends. Gaps between the bar and
the checking surface shall not exceed 0.05 in/ft of bar length out of contact with the checking surface when this
bar length is greater than 3 ft. Also, a gap between the bar and a straight edge, 3 ft long, applied along any
portion of the surface or edge of the bar shall not exceed 0.15 in.

It is recommended that all leaf spring bars which have been cold straightened be identified by the steel mill so
that the spring manufacturer can use them selectively.

Leaf spring bars are generally available in the following widths in inches: 1.75, 2.00, 2.25, 2.50, 3.00, 3.50,
4.00, 5.00, and 6.00.

Spring drawings shall specify steel of the following nominal thicknesses, in inches, to which all bars shall be
rolled: 0.194, 0.204, 0.214, 0.225, 0.237, 0.249, 0.262, 0.276, 0.291, 0.307, 0.323, 0.341, 0.360, 0.380, 0.401,
0.423, 0.447, 0.473, 0.499, 0.527, 0.558, 0.590, 0.625, 0.662, 0.702, 0.744, 0.788, 0.836, 0.887, 0.941, 0.999,
1.061, 1.127, 1.197, 1.273, 1.354, and 1.440.

4, Surface Decarburization—Surface decarburization may reduce the fatigue durability of the springs; therefore,
it is important that surface decarburization be at a minimum.

Hot-rolled steel bars as received from the mills have some decarb, at least of the minimum Type 3 (see SAE
J419), where more than 50% of the base carbon content remains at the surface (i.e., some partial but not more
than 50% loss of carbon).

If decarb is of Type 2, where 50% or less of the base carbon content remains at the surface (i.e., appreciable
partial but not total loss of carbon), the decarb normally does not exceed a depth of 0.010 in for steels of
thicknesses 0.194 to 0.499 in, nor a depth of 0.020 in for steels of thicknesses over 0.499 to 1.440 in.

With sections over 1.000 in thickness, some of the hot-rolled steel bars may have decarb of Type 1, in which
virtually carbon-free ferrite (i.e., total loss of carbon) exists for a measurable distance below the surface.
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The depth of decarb varies from mill to mill, from rolling to rolling, and from bar to bar. The extent to which the
depth and type of the decarb can be acceptable will be subject to agreement between the steel producer and
the spring manufacturer.

The edges of the bars are somewhat higher in decarb than the flat surfaces; decarb on both the edges and the
flat surfaces usually has greater depth with increased bar thickness.

After forging and nonatmospheric controlled heat treating, the spring leaves will have greater decarb. Scaling
of the steel in this processing reduces the thickness of the leaf. While some of the surface decarb is removed
with the scale, the final depth of decarb is usually greater than it was in the steel bars as received from the
mills.

5. Definitions, Dimensions, and Tolerances

5.1 Leaf Spring—A spring of full elliptic, semi-elliptic, or quarter-elliptic shape with one or more leaves. The term
multi-leaf has generally applied to springs of constant width and with stepped leaves, each of constant
thickness except where leaf ends may be tapered in thickness. More recently, the term has been extended to
include an assembly of stacked single leaves, each of which is characterized by tapering either in width or in
thickness or by a combination of both. Examples of multi-leaf springs are shown in Figures 1 to 6; Figure 7
shows a single leaf spring.

The leaves of a multi-leaf spring are usually held together with a center bolt and prevented from lateral shifting
by alignment clips. Prior to assembly, the leaves are formed (cambered) and heat treated by heating,
guenching, and tempering to the required hardness. Quench dies or fixtures are used to maintain the required
camber within tolerances.

5.2 Datum Line—Reference line used with many of the subsequently defined terms. In Figure 1 (where the
springs are shown inverted as in a machine for load and rate checking), it is shown as the line X-X. On springs
with eyes, the datum line passes through the centers of the eyes. On other springs it passes through the points
where the load is applied near the ends of the spring. These points must be indicated on the drawing. When
load and rate are checked, the spring ends shall be free to move in the direction of the datum line.

5.3 Seat Angle Base Line (see Figure 1)—Reference line drawn through the terminal points of the active spring
length at each eye, taken along the tension surface of the main leaf. On springs without eyes the seat angle
base line is coincident with the datum line.

5.4 Loaded Length—Distance between spring eye centers when the spring is deflected to the specified load
position. On springs without eyes, it is the distance between the lines where load is applied under the specified
conditions. Tolerance, £ 0.12 in.

5.5 Loaded Fixed End Length—Distance from the center of the fixed end eye to the projection on the datum line
of the point where the centerline of the center bolt intersects the spring surface in contact with the spring seat.
Tolerance, + 0.06 in.

5.6 Straight Length—Distance between eye centers when the tension surface of the main leaf at the center bolt

centerline is in the plane of the seat angle base line. The distance is measured parallel to the seat angle base
line. Tolerance, £ 0.12in.
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FIGURE 1—MEASUREMENT OF OPENING, OVERALL HEIGHT, AND SEAT ANGLE
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FIGURE 2—MINIMUM SPECIFICATION REQUIREMENTS FOR UNDERSLUNG
SPRINGS WITH NEGATIVE OPENING
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